United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
www.uspto.gov 



APPLICATION NO. 



FILING DATE 



FIRST NAMED INVENTOR 



ATTORNEY DOCKET NO. 



CONFIRMATION NO. 



10/777,156 



02/13/2004 



25944 7590 09/28/2004 

OLIFF & BERRIDGE, PLC 
P.O. BOX 19928 
ALEXANDRIA, VA 22320 



Shuji Mayama 



118678 



4035 



EXAMINER 



KITOV, ZEEV 



ART UNIT 



PAPER NUMBER 



2836 



DATE MAILED: 09/28/2004 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 10/03) 



Office Action Summarx/ 


Application No. 

10/777,156 


Applicant(s) 

MAYAMA ET AL 


Examiner 

Zeev Kitov 


Art Unit 

2836 





- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 
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DETAILED ACTION 
Drawings 

The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, "the connection 
changer interposed between a portion, on a connection line between a gate and a 
source of the FET, and a ground, the connection changer connecting and disconnecting 
between the portion and the ground" recited in Claim 8, must be shown or the feature(s) 
canceled from the claim(s). No new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. The replacement sheet(s) should be labeled "Replacement 
Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct any portion of 
the drawing figures. If the changes are not accepted by the examiner, the applicant will 
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be notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, 2, 4, 9 and 11 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Nasila (US 5,886,563). Regarding Claims 1 and 4, it discloses all their elements: a 
circuit arrangement having an inductive load (col. 3, lines 15-20) and an FET as an N- 
channel MOS transistor (element Q1 in Fig. 3) provided upstream of the load with 
respect to a flow of power current, the FET controlling an activation state of the load, the 
protection circuit including: a first connection changer (element Q2 in Fig. 3) interposed 
on a connection line (elements R5 and CR3 in Fig. 3) between a gate of the FET and a 
gate drive voltage supply source (Vgg in Fig. 3), the first connection changer changing a 
connection state between a first connection state in which the gate is connected to the 
gate drive voltage supply and a second connection state in which the gate is connected 
to a ground (col. 5, lines 24 - 32); the first connection line connects a gate of the FET 
and a gate drive voltage supply source. 
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Regarding Claim 2, Nasila discloses a first resistor (element R2 in Fig. 8) 
interposed between the gate and the source of the FET; and a second resistor 
interposed between the gate and the first connection changer (element R1 in Fig. 8). 

Regarding Claim 9, it discloses the IGBT (element Q1 in Fig. 6). 

Regarding Claim 1 1 , it discloses the connection line (elements CR3 and R1 in 
Fig. 6) connecting a gate of the IGBT and a gate drive voltage supply source (Vgg in 
Fig. 6). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 10 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Nasila. As was stated above, Nasila discloses all the elements of Claim 9. 

Regarding Claim 10, it discloses a first resistor (element R2 in Fig. 8) interposed 

between the gate and the source of the FET and second resistor interposed between 

the connection changer (element Q2 in Fig. 8) and the ground. It further discloses the 

IGBT (element Q1 in Fig. 6). Therefore, it would have been obvious to one of ordinary 

skill in the art at the time the invention was made to have modified the Nasila solution of 

Fig. 8 by replacing the FET by the IGBT, according to Fig. 6, because as Nasila states 
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(col. 7, lines 25 - 27), the IGBT are popular in high voltage/current applications because 
of their low conduction losses. 

Regarding Claim 12, Nasila discloses a first resistor (element R2 in Fig. 8) 
interposed between the gate and a source of the FET and a second resistor (element 
R1 in Fig. 8) interposed on a route from the gate of the FET to the ground through the 
connection line (element CR2 in Fig. 8) and the connection changer (element Q2 in Fig. 
8). As to replacement of the FET by the IGBT, this issue was addressed above (see 
rejection of Claim 10). 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nasila in 
view of Palara et al. (US 5,828,244). As was stated above, Nasila discloses all the 
elements of Claims 1 and 2. However, regarding Claim 3, it does not disclose a second 
connection changer interposed on a connection line between the gate and the source of 
the FET. Palara et al. disclose the second connection changer (element TR1 in Fig. 4) 
interposed on a connection line between the gate and the source of the FET (element 
M2 in Fig. 4). The connection changer connects and disconnects the connection line 
between the gate and the source of the FET. It further discloses the first resistor 
(element R5 in Fig. 4) interposed on the connection line. Both references have the 
same problem solving area, namely providing a circuit for driving the MOS transistor. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the Nasila solution by adding the connection 
changer positioned on the connection line between the gate and the source of the FET, 
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because as Palara et al. state (col. 5, line 65 - col. 6, line 5), to efficiently turn transistor 
off, a conduction path different from the one used for turning transistor on is to be used. 

Claims 5, 7 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nasila (US 5,886,563) in view of Kitagawa et al. (US 6,392,463). As was stated 
above, Nasila discloses all the elements of Claim 4. Regarding Claim 5, it further 
discloses a second resistor (elements R1, R2 in Fig. 3) interposed between the gate 
and the first connection changer. However, it does not disclose a first resistor 
interposed between the gate and a source of the FET. Kitagawa et al. disclose the first 
resistor (element R0 in Fig. 1) interposed between the gate and a source of the FET. 
Both references have the same problem solving area, namely providing a driving circuit 
for inductive loads. Therefore, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to have modified the Nasila solution by adding 
the resistor interposed between the gate and the source of the FET, because as 
Kitagawa et al. state (col. 1 , lines 26 - 30), the resistor is necessary for reducing the 
impedance between the gate and the source to stabilize the turning-on and turning-off 
operations of the MOS transistor. Additionally, the resistor would reduce the value of the 
voltage transient, which appears between the gate and the source due to inductive 
character of the load. 

Regarding Claims 7 and 8, Nasila discloses the connection changer (element Q2 
in Fig. 8) interposed between a portion on a connection line between a gate and a 
source of the FET (elements R1, and R2 in Fig. 8), and a ground (terminal Vss in Fig. 
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8), the connection changer connecting and disconnecting between the portion and the 
ground. It further discloses a first resistor (element R1 in Fig. 8) interposed on a route 
from the gate of the FET to the source thereof through the connection line. However, it 
does not disclose a p-channel MOS transistor. Kitagawa et al. disclose the p-channel 
MOS transistor (element Tr20 in Fig. 10) driving the inductive load (element 4 in Fig. 
10). Both references have the same problem solving area, namely providing driving 
circuits for the inductive load. Therefore, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to have further modified the Nasila 
solution by changing the n-channel MOS transistor for p-channel MOS transistor 
according to Kitagawa et al., because it is well known in the art, that the n-channel and 
p-channel MOS transistors are pretty close equivalents and mutually interchangeable, 
so selection of particular type of transistor is a matter of designer convenience. 

As to a second resistor interposed between the gate and the drain of the FET, 
Kitagawa et al. disclose the first resistor (element R0 in Fig. 1) interposed between the 
gate and a source of the FET. Since in the circuit with the p-channel FET the transistor, 
the terminal closest to the inductive load is the drain. By analogy, the drain - gate 
interface is to be treated the same way and protected the same way as the gate - 
source interface in the circuit with the n-channel FET, i.e. the resistor is to be placed 
between the gate and the drain. It is based on well known in the art fact, that the FET is 
symmetrically conducting element, therefore the drain and the source are to be treated 
similar way. Both references have the same problem solving area, namely providing the 
inductive load drivers. Therefore, it would have been obvious to one of ordinary skill in 
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the art at the time the invention was made to have further modified the Nasila solution 
by adding the resistor between the gate and the drain of the FET, because as Kitagawa 
et al. state because as Kitagawa et al. state (col. 1 , lines 26 - 30), the resistor is 
necessary for reducing the impedance between the gate and the source (the gate and 
the drain) to stabilize the turning-on and turning-off operations of the MOS transistor. 
Additionally, the resistor would reduce the value of the voltage transient, which appears 
between the gate and the drain due to inductive character of the load. 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nasila in 
view of Kitagawa et al. and Palara et al. (US 5,828,244). As was stated above, Nasila 
and Kitagawa et al. disclose all the elements of Claims 4 and 5. However, regarding 
Claim 6, they do not disclose a second connection changer interposed on a connection 
line between the gate and the source of the FET. Palara et al. disclose the second 
connection changer (element TR1 in Fig. 4) interposed on a connection line between 
the gate and the source of the FET (element M2 in Fig. 4). The connection changer 
connects and disconnects the connection line between the gate and the source of the 
FET. It further discloses the first resistor (element R5 in Fig. 4) interposed on the 
connection line. Both references have the same problem solving area, namely providing 
a circuit for driving the MOS transistor. Therefore, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have further modified the 
Nasila solution by adding the connection changer positioned on the connection line 
between the gate and the source of the FET, because as Palara et al. state (col. 5, line 
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65 - col. 6, line 5), to efficiently turn transistor off, a conduction path different from the 
one used for turning transistor on is to be used. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Zeev Kitov whose current telephone number is (571) 
272 - 2052. The examiner can normally be reached on 8:00 - 4:30. If attempts to reach 
examiner by telephone are unsuccessful, the examiner's supervisor, Brian Sircus can 
be reached on (571 ) 272 - 2800, Ext. 36. The fax phone number for organization where 
this application or proceedings is assigned is (703) 872-9306 for all communications. 



Conclusion 



Z.K. 

09/22/2004 



BRIAN-SIRCUS 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2800 




